Introduction {#S0001}
============

Due to an ageing population there is an increase in people living with heart failure (HF) which considerably affects the quality of life of the afflicted, estimated to constitute more than 5,5% of the population over 60 years, and their families as well \[[1](#CIT0001)\]. Heart failure is a complex and potentially life-threatening condition with debilitating symptoms for patients and an economic load to the healthcare system associated with around 1--3% of total healthcare distribution in Western Europe \[[2](#CIT0002),[3](#CIT0003)\].

Cardiac rehabilitation (CR) and secondary prevention programmes are known to reduce mortality, symptoms, hospital readmissions and costs, and to improve quality of life \[[3](#CIT0003),[4](#CIT0004)\]. However, the information is sparse on the long -- lasting effect of patient education with focus on disease specific knowledge and behaviour change techniques (BCT) \[[5](#CIT0005)--[7](#CIT0007)\]. Patient education is a core part of CR, where self-care promotion is an essential BCT objective \[[8](#CIT0008)--[10](#CIT0010)\]. Since 2008, the European Guidelines for Diagnosis and Treatment of HF strongly emphasise self-care as a part of routine HF management and patient empowerment \[[11](#CIT0011)\]. Self-care is defined as a process that facilitates behaviours that maintains physiological stability by guiding the patient's awareness of symptoms and direct the management of those symptoms \[[12](#CIT0012)\]. Self-care includes activities aimed at self-care maintenance (e.g. taking medication, exercising), monitoring (e.g. monitoring weight changes) and management (e.g. seeing the doctor with symptoms of fluid retention) \[[9](#CIT0009)\]. Studies show that less than 20% of patients with HF attend at CR programs and lack adequate self-care behaviour \[[13](#CIT0013)--[15](#CIT0015)\]. A comparison between HF patients in 15 countries worldwide showed that self-care among HF patients is sub-optimal and a culture- and country specific approach is needed with regards to improving self-care behaviour \[[16](#CIT0016)\].

Knowledge is necessary to effectively accomplish self-care \[[17](#CIT0017)\]. Previous studies have shown a significant improvement in self-care, quality of life and medication persistence among HF patients after receiving education compared with HF patients who did not receive such education \[[4](#CIT0004),[18](#CIT0018)--[20](#CIT0020)\].

To our knowledge, evidence on long lasting changes in knowledge after patient education from a small-scale society is lacking. Our aim was to evaluate heart failure knowledge and self-care in a group of patients with heart failure receiving patient education in the acute and subacute phase (phase 1--2) of cardiac rehabilitation in an outpatient clinic in the Faroe Islands. This study can contribute to an evidence base for further development of home-based CR, aiming at providing equity in rural areas.

Methods {#S0002}
=======

Design and setting {#S0002-S2001}
------------------

The study was a prospective cohort study. For STROBE checklist please see Supplementary file 1. The study conforms to the principles of the Declaration of Helsinki \[[21](#CIT0021)\]. Patients were informed oral and in writing and written informed consent was obtained. The local ethical committee was informed; however, approval was not required. The study was approved by the data protection agency (J. no. 17/00131--9).

The study took place at the largest cardiology outpatient clinic in the Faroe Islands -- an archipelago consisting of 18 islands located in the North Atlantic Ocean with a population of approximately 50,000 inhabitants. There are only two cardiology outpatient clinics in the Faroe Islands; at the National Hospital located in the capital of Tórshavn serving roughly 90% of the population; and an outpatient clinic at a regional hospital on the island of Suðuroy \[[22](#CIT0022)\].

Recruitment and data collection {#S0002-S2002}
-------------------------------

Patients diagnosed with HF from January 2015 to January 2017 were recruited. Heart failure was diagnosed during hospitalisation for symptomatic HF or after an ambulatory consultation with a cardiologist. The inclusion criteria were: Recent new diagnosis of HF (left ventricular ejection fraction (LVEF) ≤45%), age ≥18 years and no previous systematic HF education. The exclusion criteria were psychological and/or cognitive dysfunction. In total 72 patients were diagnosed with HF in the Faroe Islands during the recruitment period; 13 were subsequently excluded due to psychological/cognitive dysfunction. Three eligible patients were lost before inclusion; one patient died during the index admission, one patient had terminal cancer at index admission, and one patient emigrated. Fifty-six participants were eligible for inclusion. As shown in [Figure 1](#F0001), nine patients were lost to follow up; three did not show for follow up visits; three declined to participate; three had follow up at another hospital, resulting in 47 participants who completed the study.10.1080/22423982.2019.1653139-F0001Figure 1.Flow Chart.In the time period from January 2015 to January 2017, 72 patients were referred to the heart failure outpatient clinic with recent diagnosed heart failure and screened for inclusion. We included 47 patients in the present study. SS is short for Suðuroy Sjúkrahús (Regional Hospital).

All patients were evaluated by a nurse at their first outpatient clinic visit (baseline), after three months at a meeting at the outpatient clinic, and after nine months by telephone. The questionnaires are designed to be self-administered, but in our study four patients received practical assistance in order to complete the forms. The response rate was 100% at baseline and nine months, at three months two patients (4%) failed to answer the Dutch Heart Failure Knowledge Scale.

Patient education {#S0002-S2003}
-----------------

The outpatient programme containing standardised multidisciplinary heart failure related patient education consisted of oral and written information grounded on the COM-B model ("capability", opportunity', "motivation" and "behaviour"), that recognises behaviour as part of an interacting system involving the aforementioned components \[[23](#CIT0023)\]. The patients received the disease specific education by a multidisciplinary team during the accumulated visits in the outpatient clinic, and involved social support, goal setting, monitoring, instructions on how to perform the behaviour and consisted of learning to define and observe HF symptoms such as weight gain, oedema and dyspnoea \[[5](#CIT0005),[7](#CIT0007)\]. Furthermore, patients were instructed in medication regimens. Risk assessment and self-monitoring refer to the patients' ability to regulate their behaviour (e.g. sodium and fluid restriction and exercise). Psychological support and guidance was provided to patients to handle negative feelings of anxiety or depression that often occur in relation to HF \[[24](#CIT0024)\].

Data collection instruments {#S0002-S2004}
---------------------------

Baseline clinical and demographic variables were collected from the patients via the electronic patient records (Cambio COSMIC, Sweden). The European Heart Failure Self-Care Behaviour Scale (EHFScBS-9) and the Dutch Heart Failure Knowledge Scale were translated to Faroese and back translated after permission from the original authors. The translation to Faroese was done by one of the authors (KL) and the back translation was done by an independent native English-speaking person. The EHFScBS-9 is self-administered and consists of questions about self-care behaviour of patients with HF. The scale is a five-point Likert scale between 1 (completely agree) and 5 (completely disagree) with a minimum total score of nine and a maximum of 45 points. Lower score indicates better self-care behaviour. The EHFScBS-9 has been found to be a valid and reliable instrument to assess the self-care of HF patients \[[25](#CIT0025)\]. The Dutch HF Knowledge Scale is a self-administered multiple-choice questionnaire with 15 items including HF knowledge in general, knowledge on treatment and HF symptom recognition. Each question has three possible answers where only one is correct. The scale has a minimum total score of 0 and a maximum of 15-points score. Higher score indicates better knowledge. The scale has been found to be a reliable and valid instrument to assess the knowledge of HF patients \[[26](#CIT0026)\].

Statistics {#S0002-S2005}
----------

We tested all variables for normal distribution using the Kolomogorov Smirnov test. Variables were tested for normal distribution and presented as mean (standard deviation, SD) throughout. When appropriate we used student's paired t-test, Mann-Whitney U-test or Friedman test with Dunn's post hoc multiple comparison to test for differences. Categorical variables are presented as numbers (percentage) and comparisons are made using chi-squared tests. We conducted Spearman's rho correlation analysis and multivariable linear regression analysis with backward elimination to examine the association between self-care and age, gender, educational length and living status. Missing data in the knowledge scale was handled as common-point imputation. Based on the sample size we chose to include only these four variables in our model. Statistical analyses were performed using SPSS (version 24), "R" (version 3.0.3; R Development Core Team 2014, <http://www.R-project.org/>) and the GraphPad Prism 6.0c (GraphPad software Inc., La Jolla, California, USA). A *p*-value \< 0.05 was considered statistically significant.

Results {#S0003}
=======

The present study included seven (15%) women and 40 (85%) men ([Table 1](#T0001)). Female mean age was 66 (5) years and male was 63 (10) years (*p* = 0.2, [Table 1](#T0001)). Ischaemic heart disease was the most common cause of HF (43% for women and 55% for men, *p* = 0.6, [Table 1](#T0001)). Both men and women had an increase in mean LVEF from baseline to follow up (p \< 0.05). The majority of patients were in NYHA functional class II at baseline (57%). All patients were up-titrated to highest tolerable dose in anti-congestive medication during follow-up. Treatment was discontinued in two patients due to hypotension. In this study 24 (51%) of the patients had primary school as their highest educational level while four patients (9%) had a university education. During the 9 months follow up period, two (4%) male patients were readmitted to hospital due to worsening of HF symptoms ([Table 1](#T0001)).10.1080/22423982.2019.1653139-T0001Table 1.Demographic and clinical factors.  WomenMenTotalParticipants7 (15)40 (85)47 (100)Age (years)66 (5)63 (10)64 (9)Education    7th-8th grade (primary school)4 (9)15 (32)19 (40) 10th grade (primary school)3 (6)2 (4)5 (11) High school0 (0)0 (0)0 (0) Vocational education0 (0)8 (17)8 (17) Short-cycle higher education0 (0)3 (6)3 (6) Medium-cycle higher education0 (0)8 (17)8 (17) Long cycle higher education0 (0)4 (9)4 (9)Aetiology    Ischaemia3 (43)22 (55)25 (53) Dilated cardiomyopathy0 (0)6 (15)6 (13) Hypertrophic cardiomyopathy2 (29)1 (3)3 (6) Alcoholic cardiomyopathy0 (0)1 (3)1 (2) Valvular heart disease0 (0)2 (5)2 (4) Other causes2 (29)8 (20)10 (21)NYHA baseline    II6 (86)35 (88)41 (87) III1 (14)5 (13)6 (13)NYHA follow up    I4 (57)15 (38)19 (40) II3 (43)24 (60)27 (57) III0 (0)1 (3)1(2)LVEF (%)    Baseline32 (11)32 (7)32 (8) Follow-up51 (9)44 (8)48 (9)Heart failure readmissions0(0)2(4)2(4)Medication    Beta-blockers7 (100)39 (98)46 (98) ACE-inhibitors or AT2-blockers6 (85)40 (100)46 (98) Spironolactone4 (57)13 (33)17 (36) Loop-diuretics5 (71)11 (28)16 (34) Statins4 (57)29 (73)33 (70)[^2][^3]

There was an overall improvement in patients' self-care from baseline to 3 months and from baseline to 9 months (25.0 (8.1) and 16 (4.8), respectively, both *p* \< 0.001, [Figure 2](#F0002)). There was no change from 3 to 9 months ([Figure 2(a](#F0002))). The improvement in total self-care score reflects differences in most of the EHFScBS-9 replies, except from question 8 "I take my medication as prescribed", which was stable throughout the follow up period (*p* = 0.76, [Table 2](#T0002)).10.1080/22423982.2019.1653139-T0002Table 2.Individual EHFScBS-9 questionnaire scores.  Score, %  QuestionTime of examination12345Mean (SD)p-value1. I weigh myself every day.Baseline1792128263,4 (1,1) 3 months492817601,8 (1,0)\<0,0019 months3613326132,5 (1,4)\<0,0012. If my shortness of breath increases I contact my doctor or nurse.Baseline3693013132,6 (1,4) 3 months79119021,4 (0,8)\<0,0019 months8744401,3 (0,7)\<0,0013. If my feet/legs become more swollen than usual I contact my doctor or nurse.Baseline4511156232,5 (1,7) 3 months8564221,3 (0,8)\<0,0019 months8594021,3 (0,7)\<0,0014. If I gain 2 kg in one week I contact my doctor or nurse.Baseline17131511453,5 (1,6) 3 months571713941,9 (1,2)\<0,0019 months531523621,9 (1,1)\<0,0015. I limit the amount of fluids I drink (not more than 1½-2 L/day).Baseline1919329212,9 (1,4) 3 months621321221,7 (1,0)\<0,0019 months4923134112,0 (1,3)\<0,0016. If I experience increased fatigue I contact my doctor or nurse.Baseline3817119262,7 (1,7) 3 months60239621,7 (1,0)\<0,0019 months70159601,5 (0,9)\<0,0017. I eat a low salt diet.Baseline1722309223,0 (1,4) 3 months491530422,0 (1,1)\<0,0019 months4721171142,0 (1,2)\<0,0018. I take my medication as prescribed.Baseline9224201,2 (0,7) 3 months9802001,0 (0,3)0,769 months9640001,0 (0,2)0,769. I exercise regularly.Baseline19131911383,4 (1,6) 3 months3215321392,5 (1,3)\<0,0019 months34171321152,7 (1,5)0,003[^4] 10.1080/22423982.2019.1653139-F0002Figure 2.Scatter plots for self-care and knowledge.EHFScBS-9 questionnaire score is shortened to "self-care" (A) and Dutch Heart-failure Knowledge Scale questionnaire score is shortened to "Knowledge" (B). Error bars indicate standard deviations. \*\* Dunn's post hoc test p \< 0.001. p \< 0.05 is considered statistically significant.

Mean knowledge score at baseline was 9.9 (2.5), which improved to 12.6 (1.5) at 3 months and 11.7 (1.7) at 9 months (both *p* \< 0.001, [Figure 2(b](#F0002))).

There was a correlation between self-care baseline and knowledge at baseline, with higher knowledge correlating with better self-care (*p* \< 0.001). This correlation was no longer present at 3 and 9 months. Knowledge at baseline correlated with knowledge at 3 and 9 months follow up (p \< 0.001). Patients' cohabitation status correlated with better self-care at baseline (*p* \< 0.05, [Table 3](#T0003)), and age correlated inversely with knowledge at baseline (*p* \< 0.05) and 9 months (p \< 0.001). In a multivariable linear regression analysis, we found that living alone was associated with self-care at baseline (*p* = 0.037, [Table 4](#T0004)), whereas gender (*p* = 0.31), age (*p* = 0.76) and educational level (*p* = 0.48) were not. After performing a backward elimination of variables, only living alone remained in the analysis and continued being associated with self-care (beta = 6.35, *p* = 0.021, [Table 4](#T0004)).10.1080/22423982.2019.1653139-T0003Table 3.Correlation analysis. Self-careKnowledge Baseline3 months9 monthsBaseline3 months9 monthsAge00.06−0.10−0.01−0.37\*−0.24−0.40\*\*Educational level−0.12−0.261−0.1600.1900.1800.08LVEF00.2400.1500.02−0.22−0.04−0.06NYHA00.1800.1500.0700.0700.1000.04Living alone0.33\*00.2300.28−0.15−0.25−0.15Gender00.0500.0600.0100.06−0.1000.05[^5] 10.1080/22423982.2019.1653139-T0004Table 4.Multivariable analysis for predictors of self-care at baseline. Multivariable analysisAfter backward elimination beta95% CIp-valuebeta95% CIp-valueGender3.59−3.4--10.60.309   Age0.04−0.2--0.30.761   Living alone6.020.4--11.70.0376.350.99--11.710.021Educational level−0.40−1.5--0.70.476   [^6]

Discussion and conclusion {#S0004}
=========================

Discussion {#S0004-S2001}
----------

In our study, we found that knowledge and self-care improved from baseline to 3 months after patient education and this improvement persisted after 9 months. Higher age was associated with lower knowledge -- a similar association was described in the US between high age and lower knowledge related to HF among patients in rural areas (29). Cognitive abilities are required to maintain a certain level of knowledge and perform self-care. The elderly can have problems with hearing, vision and cognitive deficits, these factors can all influence the outcome of patient education and become a barrier to attending CR \[[27](#CIT0027)\]. The elderly represent a large part of the overall HF population, and many of them are widowed and living alone. Living alone was associated with worse self-care. A growing body of research illustrates that shared care (involving family, friends or caregivers) is necessary to obtain sufficient self-care \[[28](#CIT0028)--[30](#CIT0030)\]. We suggest monitored CR for older patients with heart failure, aiming at providing resources especially to vulnerable patients living alone.

The baseline mean level of self-care was worse in our study when compared with other studies, but during follow up our group of patients made a marked improvement in self-care which resulted in a similar level of self-care at the time of follow up \[[31](#CIT0031),[32](#CIT0032)\]. Habits, cultural beliefs and values are important factors affecting self-care. A low educational level in 50% of the participants might explain why the baseline level of self-care was lower in our patients compared with other studies \[[33](#CIT0033)\]. When we analysed each of the nine questions in the EHFScBS-9 separately, we observed an improvement in self-care for all questions. The patients exhibited good compliance with regards to taking medication as prescribed ([Table 2](#T0002)), which was also shown in previous studies \[[32](#CIT0032),[34](#CIT0034)\]. However HF patients frequently overestimate medication-compliance adherence in self-reported studies \[[35](#CIT0035)\], so it may be questioned whether our results reflect a true high compliance or not.

For the specific question in the EHFScBS-9 addressing sodium intake, our group of patients had a high score compared to other studies \[[31](#CIT0031),[32](#CIT0032),[36](#CIT0036),[37](#CIT0037)\]. This is probably a reflection of the high sodium intake associated with a traditional Faroese diet. However, the mean score changed in our patients from 3.0 to 2.0 after the intervention, which was a level comparable to other patient cohorts \[[32](#CIT0032)\]. At baseline, the patients in our study were comparably more hesitant to contact medical staff for necessary disease management, than in two Spanish studies \[[31](#CIT0031),[32](#CIT0032)\]. This discrepancy may be due to the fact that the patients in our cohort had relatively few symptoms -- 87% were in NYHA II at baseline ([Table 1](#T0001)) -- and therefore had little experience in managing symptoms. Previous research has shown, that patients can have difficulties relating to a question when they lack experience in a relevant context \[[12](#CIT0012)\]. It is evident that a focus on BCT and patient education is of great importance in CR and can be effective in improving knowledge about HF as measured by the "Dutch Heart Failure Knowledge Scale" \[[26](#CIT0026),[34](#CIT0034)\]. Our findings for baseline scores on the "Dutch Heart Failure Knowledge Scale" and improvement after 3 months were comparable with previous findings from Europe \[[26](#CIT0026)\]. We furthermore found that knowledge is persistent after 9 months.

It is important to underpin the differences between the setting of the present study compared to previous studies. This study is performed in a rural setting, which can contribute to crucial differences in perceptions, preferences and barriers to improve the CR uptake. Municipal CR programs in rural areas differ in containment and duration; even more, some municipalities do not have any CR programs. Recruitment issues and retention of health professionals is a problem in rural areas, consequently the quality of the discharge care is likely to vary and is likely to contribute to lower CR referral rates.

The overall findings of this study suggest a possible benefit of standardised multidisciplinary hospital-based patient education in the acute -- subacute phase of heart failure rehabilitation (phase 1--2). Future studies of the potential effect of home-based CR in the intermediate and late phase of CR (phase 3--4) are of great significance. Tractability in CR is important because of the diversity of health status, geographic location and demographic challenges in rural and remote areas. Home based programs with telephone support, community services and CR apps are alternative CR models, however studies show inconsistent results and hence randomised clinical studies are warranted \[[6](#CIT0006),[38](#CIT0038)\].

Due to the small population of 50,000 inhabitants in the Faroe Islands, our study sample was small and statistical power for detecting differences was low. However, if we apply the global incidence of HF (around 1,0 ‰ pr. year) to our setting approximately half of all new HF patients where included during the study period. The size of the study prevented us from investigating associations with aetiology and residence. The outpatient program was implemented as usual care before this study started, therefore a randomised controlled trial was considered unethical, although it would have given more firm answers to our research questions to investigate a possible effect of the standardised patient education. Furthermore, the size of this study does not allow us to draw firm conclusions, hence all results should be interpreted with caution.

Conclusion {#S0004-S2002}
----------

An outpatient programme containing multidisciplinary heart failure related patient education was applicable to a population of heart failure patients and was found to promote patients' self-care and knowledge assessed with the EHFScBS-9 and the Dutch Heart Failure Knowledge Scale. Disease specific knowledge persisted over time and the results can indicate that a multidisciplinary patient education is beneficial to maintain sufficient self-care adherence, however this needs further research. Furthermore, higher age was associated with lower knowledge and patients living alone constituted a particular vulnerable group in the present study.

Relevance to clinical practice {#S0004-S2003}
------------------------------

Cardiovascular mortality and quality of life is known to improve after secondary prevention programmes. We found, that patient education with a BCT approach contributes to persisting improvements in self-care and disease specific knowledge in patients with heart failure. This study can contribute to endorse patient education containing BCT as a key component in secondary prevention in small scale societies with distant rural areas. Recruitment issues and retention of health professionals is a problem in rural areas, consequently the quality of the discharge care is likely to vary. We suggest monitored CR for older patients with heart failure, aiming at providing resources especially to vulnerable patients living alone.
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###### Supplemental Material

[^1]: These authors contributed equally to the work

[^2]: NYHA: New York Heart Association (functional class); LVEF: Left ventricular ejection fraction (heart function); HF: Heart failure; ACE: angiotensin converting enzyme; AT2: angiotensin II; NYHA I-II was classified as NYHA I, NYHA II-III was classified as NYHA II. Baseline: At time of inclusion. Follow-up: second echocardiography performed.

[^3]: Numbers presented are n(%) except for age and LVEF which are presented as mean (SD).

[^4]: The distribution and mean (SD) of self-care score for EHFScBS-9. n = 47. P-values indicate differences from baseline to 3 and 9 months. p \< 0.05 is considered statistically significant.

[^5]: EHFScBS-9 questionnaire score is shortened to "self-care". Dutch Heart-failure Knowledge Scale questionnaire score is shortened to "Knowledge". LVEF: Left ventricular ejection fraction (Heart function); NYHA: New York Heart Association (functional class). NYHA I-II was classified as NYHA I, NYHA II-III was classified as NYHA II. Living alone is classified as 0 for participants living alone and 1 for participants living with others. Gender is classified as 0 for women and 1 for men. Educational level is coded from 1 to 7 depending on education length. All statistics are compared with Spearman correlation analysis. \* p \< 0.05, \*\* p \< 0.001. p \< 0.05 is considered statistically significant.

[^6]: Predictors for self-care in a multivariable (adjusted R^2^ = 0.055, p = 0.174, N = 47; adjusted R^2^ after backward elimination = 0.093, p = 0.021, N = 47); Living alone is classified as 0 for participants living alone and 1 for participants living with others. Gender is classified as 0 for women and 1 for men. Educational level is coded from 1 to 7 depending on education length. p \< 0.05 is considered statistically significant.
